Comparison of Matrigel and gelatin substrata for feeder-free culture of undifferentiated mouse embryonic stem cells for toxicity testing.
Murine embryonic stem (mES) cells have been used to evaluate cytotoxicity and developmental injury following exposure to embryotoxic agents. However, maintaining a homogeneous population of undifferentiated mES cells for this purpose has been complicated by the need for continuous co-culture with murine embryonic fibroblast (mEF) cells or limited passaging on plastic surfaces coated with gelatin. Here, we compare the synthetic basement membrane Matrigel with 0.1% gelatin substratum for feeder-free propagation of undifferentiated mES cells. Biomarkers of pluripotentiality, chromosome number, caspase-3 expression, and cardiomyocyte differentiation were monitored for mES cells cultured on Matrigel or 0.1% gelatin up to passage 7 (P7). Our results suggest that choice of substratum had no significant effect on population doubling time, cell viability, stage-specific embryonic antigen-1 (SSEA-1) expression, or early passage formation of beating cardiomyocytes (all P>or=0.09). In other comparisons, however, Matrigel supported significantly higher synthesis of alkaline phosphatase (7.7x10(-3)+/-0.8 vs 6.6x10(-3)+/-0.8 units/liter/cell, respectively, P=0.012), overall expression of activated caspase-3 following exposure to 5, 10, 50, 100 and 500 parts per billion (ppb) sodium arsenite (P<0.0001), and percent development to beating cardiomyocytes at P7 (P=0.01). Together, our findings suggest that Matrigel shows promise as a substrate for feeder-free propagation of undifferentiated mES cells for embryotoxicity endpoints.